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Rubber is a well-known contactant in dermatology. To lose sight of its omni-
presence can lead to errors. The etiology in contact dermatitis is easily estab-
lished. The suspected article is obtained, a specimen removed for patch test, and
a positive result concludes the episode. Avoiding usage or exposure can also
confirm the etiology. This procedure sounds nearly effortless, but experience is
another matter. Permission must be obtained to remove elastic threads from
girdles, garters, hair nets and many other items that stretch. Defacement of
rubber sundries, garments and shoes has provoked disparaging comments. A
number of negative tests can foster the "why bother" attitude. Then, there is
the patient who knows exactly what did it, but cannot find the article, has
burned it up or otherwise destroyed it. The chance for a positive diagnosis
remains only an impression. Getting test samples from shoes is quite a task, and
it is a major undertaking when many shoes must be checked. Rather often, the
causative shoe was left at home because of its worn out condition.
Due in part to these difficulties, it was felt that the determination of rubber
sensitivity was often thwarted. The investigations of Blank and Miller (1) sug-
gested a means of diagnosis by routine patch testing. These authors had become
interested in the reports (2, 3, 4, 5, 6) describing instances of dermatitis pedis
due to rubber, rubber adhesives, plastics and ifilers in footgear. They not only
incriminated rubber, but they also obtained the accelerators and antioxidants
used in its compounding. Patch tests with these chemicals established their
causative role in shoe dermatitis. To further substantiate their findings, shoes
were made with combined lining containing either monobenzyl ether of hydro-
quinone or mercaptobenzothiazole. When these shoes were worn by sensitized
subjects for about 30 minutes, recurrences developed within 12 to 24 hours.
In June 1954 routine patch testing was started with monobenzyl ether of
hydroquinone, meroaptobenzothiazole and tetrarnethyithiuram monosulfide in
concentrations of 1 per cent in petrolatum. A toothpick was used to transfer a
bit of the material to the patch. The Elastoplast patch (8 by 20 cm.) has so many
advantages that it has practically replaced the conventional single patches (7).
During a thirty-month period, 401 patients were tested. The concentrations used
produced rather severe responses, but in no instance were they considered critical.
Previous or existing areas of dermatitis were not influenced by positive tests, nor
were symptoms produced. As nearly as could be determined, the reaction time
was less than 24 hours. Patients were warned to remove the patch if itching,
burning, or swelling developed. It was common to see rather intense reactions,
but symptoms were minimal almost suggesting some anesthetizing properties of
the chemicals. The testing concentration is probably high because embossed
vesiculation with some flaring usually outlined the paper squares. Delayed reac-
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tions should be looked for, especially if there is any tape irritation. As a rule, a
positive test indicated specific sensitivity to rubber. There were a few cases where
there was a tendency for the antioxidants or accelerators to elicit reactions of
cross-sensitization.
SENSITIVITY TO MONOBENZYL ETHER OF HYDROQUINONE
Six males and 5 females were found sensitive to this chemical. The dermatitis
affected the feet in 4 cases; hands, forearms and face, 3 cases; more or less gener-
alized in 3 cases with the onset site the feet in 1 case; the hands, 2 cases; and the
genitalia, 1 case. In 3 cases it was the first attack; 2 cases the second, and in 5
cases the third, two of which required hospitalization. Three cases had had
recurrent attacks, especially in the summer, for 6 to 10 years. The tendency to
recurrent attacks was a notable feature. This antioxidant featured rather violent
clinical manifestations. The resemblance to a severe rhus dermatitis was striking.
Two cases from toy balloons presented sufficient erythredema to close the eyelids
and evert the nostrils and mouth. Massed vesiculation followed the edematous
stages with profuse weeping, bullae tended to form and a petechial reaction
would sometimes overshadow the acuteness of the dermatitis.
SENSITIVITY TO MERCAPTOBENZOTHIAZOLE
Eleven patients reacted to this chemical, 5 females and 6 males. Two patients
had been seen in 1946; at which time, positive tests were obtained to shoe linings.
Each had had remissions for as long as several years. Spells of hot weather
favored recurrences. Two patients were observed with severe attacks of derma-
titis on the feet and hands with an onset date 10 years ago. Two patients had had
a pedal dermatitis of six months' duration; one of whom had had 2 periods of
hospitalization in a nearby city. One patient presented a bullous dermatitis of
the hands and feet of 6 weeks duration. Three patients had their dermatitis
limited to the hands with periodic recurrences for 3, 5 and 9 years respectively.
Two of these subjects had been hospitalized.
SENSITIVITY TO TETRAMETHYLTHIURAM MONOSULFIDE
A total of 20 patients were found sensitive to this accelerator, 10 females and
10 males. Six had been seen on previous occasions with a shoe dermatitis, and
positive patch tests had been obtained to rubber and adhesives taken from foot-
gear. The feet were the onset site in 10 cases; the face and neck, 1 case; axillae,
1 case; and the hands and forearms, 8 cases. Fifteen patients had had previous
episodes of dermatitis and usually the attacks were of long duration. Five patients
were seen in the initial attack, the duration of which varied from one week to
over a year. One patient had had a chronic dermatitis of the feet and legs for 8
years with spells of generalized recurrences that had necessitated 4 periods of
hospitalization. Four patients discovered that using germicidal Lifebuoy Soap
induced a recurrence of their dermatitis. Positive tests to germicidal Lifebuoy
Soap 1 per cent solution, which contains tetramethyithiuram disulfide, supported
their histories. One patient discovered to be sensitive to shoe linings in 1947 had
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had 6 subsequent attacks of dermatitis. On taking phenylbutazone for arthritis,
she developed a bullous dermatitis of the hands and feet. A one-quarter tablet
taken at a later date was followed within 24 hours by the appearance of vesicles
on the dorsal surfaces of the toes.
DISCUSSION
In 1945 Bonnevie and Marcussen (2) reached the conclusion that di- and tn-
phenylguanidine and mercaptobenzothiazole were the principal rubber additives
most apt to cause a dermatitis. In fact, mercaptobenzothiazole accounted for
three-fourths of their cases. These authors performed tests with 1) latex, 2)
smoked rubber sheets, 3) cold-vulcanized rubber containing sulfur chloride, 4)
warm-vulcanized rubber containing mercaptobenzothiazole and tetramethyl-
thiuram monosulfide, 5) mercaptobenzothiazole 2 per cent in oil, 6) samples of
suspected rubber material, 7) rubber vulcanized respectively with mercapto-
benzothiazole and diphenylguanidine. The latter was also used in a 2 per cent
solution, but it had to be discontinued because of toxicity. The authors stated
that this series always revealed the presence of any rubber sensitivity. Among
seventy-four cases of eczema were 53 reacting to mercaptobenzothiazole; one of
which also reacted to latex and smoked sheets. Two were sensitive to diphenyl-
guanidine. Ten cases reacted to all the rubber tests except mercaptobenzothi-
azole. One case reacted to guttapercha and guttapercha rosin. Eight cases
reacted to the suspected rubber article. In these cases synthetic rubber, plastics
and rosin were suspected and also the antioxidant naphthylamine. Curtis (8)
investigated 5 with eyelid dermatitis due to rubber and found phenyl beta naph-
thylamine the etiology. Diphenylguanidine produced no reaction.
Blank and Miller (1) studied 24 cases of suspected shoe dermatitis, and in only
1 case were they unable to obtain a positive reaction to shoe material. Twenty-one
cases reacted as follows to accelerators: nine cases, mercaptobenzothiazole type;
2 cases reacted to mixtures of zinc benzothiazyl sulfide and tetramethylthiuram
monosulfide and mercaptobenzothiazole and dithiocarbamate respectively; 1
case to butyraldehydeaniline condensation product; and 3 cases to the dithio-
carbamyl radical. A total of 6 cases reacted to the antioxidant monobenzyl ether
of hydroquinone; one case, phenyl alpha naphthylamine; and 1 case, a reaction
product of diphenylamine and acetone. Six cases reacted to both accelerators
and antioxidants.
Schamberg and Flesch (9) performed extensive studies in a patient sensitive to
an orange rubber tourniquet. The responsible agent was the peptizing agent,
thio-beta-naphthol. They uncovered a remarkable specificity. Thio-alpha-
naphthol, beta-napththol and the copper and lead salts of thio-beta-naphthol
did not cause reactions in their patients.
About the time the tests with rubber additives started, Evansville became a
sales-promotion area for germicidal Lifebuoy Soap. Patients sensitive to tetra-
methyithiuram monosulfide reacted with about the same intensity to a 1 per cent
solution of germicidal Lifebuoy Soap containing one per cent tetramethylthiuram
clisulfide. Baer and Rosenthal (10) conducted a comprehensive investigation of
Properties and patch testing concentrations for rubber chemicals*
ANTIOXIDANTS
A light tan powder with a faint pleasant
odor. Molecular weight 208.35, specific gravity
1.4, melting point 104 C. Insoluble in water
and gasoline. Soluble in acetone, benzene and
chloroform. The usual concentration in rub-
ber is 0.15 per cent.
Used in white sidewall tires, hospital sheet-
ing and footwear.
Patch test concentration: 1 per cent in petrolatum. Vesicular patch test reactions
have occurred in dilutions of 1:10,000. There is no cross-reaction with hydro-
quinone.
A white powder with a specific gravity of
1.18. Melting point 105 C. Usual concentra-
tion in rubber 0.5 to one per cent. Insoluble
in water. Soluble in gasoline, alcohol, chloro-
form and benzol. It protects rubber against
aging and heat deterioration and against
fatigue.
Used in tire treads, carcasses, tubes, wire
insulation, footwear and high carbon stocks.
A yellow powder with a specific gravity of
1.42. Melting point 170 to 175 0. Present in
rubber to extent of 2 to 3 per cent. Insoluble
in water and gasoline. Soluble in dilute caustic
carbon disulfide, benzol and chloroform.
Used in tire stocks, inner tubes, wire in-
sulation, footwear, clothing, mechanicals,
drug sundries and calendered stocks.
Patch test concentration: 1 per cent in petrolatum. Sensitivity to the mercapto-
benzothiazole radical is associated with reactions to such chemicals as dibenzo-
thiazole disulphide, 2, 2'-benzothiazyl disulfide, zinc benzothiazyl sulfide, benzo-
thiazyl sulfenamide, and 3-anilinomethyl 2 (3) benzothiozolethione
2) Tetramethylthiuram monosulfide A yellow powder with a specific gravity of
1.39. Melting point 107 C. Normal amount to
1130 CH3 use in rubber 0.125 to 0.3 per cent. Insoluble/ in water and gasoline. Soluble in acetone,
benzene and chloroform./ II II Used in pure gum transparent products,
S S 0113 drug sundries, sponge rubber, soles and heels,
insulated wire and molded goods.
Patch test concentration: 1 per cent in petrolatum or dimethylphthalate. Sensi-
tivity to the dithiocarbamyl radicals is associated with reactions to tetramethyl
thiuram disulfide, selenium dimethyl dithiocarbamate, N-pentamethylene am-
monium pentamethylene dithiocarbamate.
3) Diphenylguanidine A white powder with a specific gravity of
1.13. Melting point 144 C. Present in rubber
to extent of 1 to two per cent.
Used in rubber heels, soles, footwear, hard
rubber and molded rubber.
Patch test concentration: 1 per cent in petrolatum.
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1) Monobenzyl ether of hydroquinone
HOO'C
2) Phenyl-beta-naphthylamine
Patch test concentration: 1 per cent in petrolatum, alcohol or acetone.
AcCELERATORS
1) Mercaptobenzothiazole
C—S--.
1130
KID-11C=NH
-11
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PzPTIZzRS
1) Thio-beta-naphthol Appears as cream-colored, waxy flakes
with a specific gravity of 0.94. Melting range
OO_sn
is 55 to 60 0. Concentration in rubber about
0.15 to 0.6 per cent.
It is most useful for extrusion of rubber
tubing. Also useful for softening crude rubber
and smoothing stocks of reclaimed rubber.
This agent is not used in rubber products that
contact the skin.
Patch test concentration: The patch test is not used, only the drop method, 0.1
per cent in xylene, acetone or alcohol (must be freshly prepared). It would be
desirable to have a more stable radical to detect sensitization to this structure.
No cross-sensitivity was demonstrated.
* Dupont Rubber Chemicals, Report No. 43-1, February, 1943.
R. T. Vanderbilt Co., New York, New York, October 1, 1953.
the germicidal action of tetramethyithiuram disulfide in soap. Tests for clinical
tolerance were carried out in 309 dermatologic patients for 2 or more weeks while
they were under treatment for a variety of dermatoses including allergic eczema-
tous ones. In 2 subjects there was clinical evidence of irritation, and in 6 others
it had an unfavorable effect. Patch tests were carried out with tetramethyithi-
uram disulfide 1 per cent in dimethylphthalate and 3 per cent aqueous soap
solution with the usual control. Two hundred fourteen subjects were tested with
negative results in 213. Blank (11) recalled 6 subjects known to be sensitive to
tetramethyithiuram monosulfide in rubber adhesives and retested them with the
accelerator and the soap with the usual controls. A subject who had acquired
sensitization to tetramethyithiuram monosulfide from rubber shoe adhesives also
reacted to the soap containing tetramethyithiuram disulfide as a germicide.
Earlier, it was anticipated that there would be many intolerances to germicidal
Lifebuoy Soap. During a 30 month period, which happened to coincide with a
sales-promotion effort for the soap, only 4 examples of dermatitis were discovered.
These cases represent the maximum for the area because the kind of soap in use
was noted in the dermatologic history. If Lifebuoy was being used, a test for
sensitization was done. A positive test to tetramethylthiuram monosulfide, of
course, points first of all to rubber, but it is well to keep germicidal soap in mind.
In addition, this chemical is used as a disinfectant and protectant for vegetable
seeds and peanuts.
Leider, Furman and Fisher (12) surveyed rubber sensitivity at the New York
Skin and Cancer Hospital and in private practice. They recorded one hundred
twenty-five cases in a 5 year period, or about 2 cases a month. It seemed to them
that the absolute number of cases of sensitivity to rubber materials and of erup-
tions from them was growing large. The determination of rubber sensitivity by
testing with procured samples always seemed to produce a sporadic incidence,
unless an effort was being made such as routine testing of samples from footgear.
Testing with accelerators and antioxidants furnished 41 cases over a period of
30 months, or over one case a month. One case a month in Evansville compared
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to 2 cases a month in a metropolitan area like New York City would raise the
possibility that there are many undiscovered cases of rubber sensitivity. Another
way to consider the incidence is to suppose that 2000 dermatologists were per-
forming the tests. This might lead to a minimum number of 24,000 cases a year.
SUMMARY
Routine patch testing with rubber chemicals is a safe and quick method for
detecting sensitivity. A positive test was usually specific; an obvious, or rather
commonly an unthought of rubber contact was discovered. Most of the positive
tests were found in patients with a dermatitis affecting the hands and/or feet.
The present list of chemicals for routine testing is only a good starting point.
More should be added as their etiology and safety become known. In time, it
might be possible to detect most of the sensitivity to natural or synthetic rubber
products by way of the patch testing technic.
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